The development of left ventricular thrombus (LVT) is a well-known and serious complication of acute myocardial infarction (AMI) due to the risk of systemic arterial embolism (SE), which is variable in its clinical picture and has potentially serious consequences depending on the extent of target organ damage. SE results in an increase in mortality and morbidity in these patients. LVT is one of the main causes of the development of ischaemic cardio-embolic cardiovascular events (CVE) after MI and the determination of the source of cardiac embolus is crucial for the initiation of adequate anticoagulant therapy in secondary prevention. Echocardiography holds an irreplaceable place in the diagnosis of LVT, contrast enhancement provides higher sensitivity. The gold standard for LVT diagnosis is cardiac magnetic resonance imaging, but it is not suitable as a basic screening test. In patients with already diagnosed LVT, it is necessary to adjust antithrombotic therapy by starting warfarin anticoagulation for at least 6 months with the need for echocardiographic follow-up to detect thrombotic residues. The effect of prophylactic administration of warfarin in high-risk patients after anterior AMI does not outweigh the risk of severe bleeding complications and does not result in a decrease in mortality and morbidity. At the present time, there is not enough evidence to use direct oral anticoagulants in this indication.
INTRODUCTION
The development of left ventricular thrombus (LVT) is a well-known and serious complication of acute myocardial infarction (MI) due to the risk of systemic arterial embolism (SE). It presents with a variable clinical picture and has potentially serious consequences depending on the extent of target organ damage, most commonly the brain. Cardiovascular mortality decreased after the introduction of percutaneous coronary intervention (PCI) as the dominant reperfusion strategy for the treatment of patients with acute MI, which is superior to thrombolysis [1] [2] [3] [4] . However, LVT continues to significantly affect patient mortality and morbidity due to SE (ref. 5, 6 ). The main risk factors for LVT development are the duration of myocardial ischaemia, MI size and the resulting LV kinetics disorder 6 . The incidence of LVT after MI decreased significantly with the introduction of pharmacological reperfusion therapy. Further reductions in LVT incidence after MI can be expected in the modern era of routine PCI for early myocardial reperfusion within MI therapy. However, such a decrease has not been reliably demonstrated compared to thrombolysis, and LVT remains a feared complication following a prior acute ST segment elevation myocardial infarction (STEMI), particularly in the anterior wall 7 .
The aim of this review article is to provide comprehensive information on the incidence of LVT in the era of primary PCI, on the diagnostic methods suitable for LVT detection, the stratification of risk groups of patients predisposed to LVT development and finally on the possibilities of therapy using combined antithrombotic medication. The aim of these measures is to prevent systemic arterial embolism while minimizing bleeding episodes to achieve the maximum possible reduction in mortality and morbidity in patients with MI complicated by LVT (ref. [8] [9] [10] [11] [12] [13] ).
EPIDEMIOLOGY, PATHOGENESIS, PREDISPOSITION TO LVT AND RISK OF SYSTEMIC EMBOLIZATION Epidemiology
Prior to the introduction of reperfusion therapy for acute MI, i.e. in the pre-thrombolytic era, the incidence of LVT in patients after STEMI was reported in a wide range of 20-40%, with even up to 60% in large MI of the anterior wall 14, 15 . This incidence decreased by introducing early reperfusion therapy for MI, both pharmacological and interventional. In the modern era of interventional therapy for acute MI, the incidence of LVT in patients after anterior MI is reported to be within a wide range of 4 to 15% (ref. 16, 17 ). The large differences in LVT incidence between the studies may be due to the different time lag of LVT detection from the onset of MI and also depends on the diagnostic sensitivity of the imaging method used to detect LVT (echocardiography, contrast-enhanced echocardiography, magnetic resonance imaging).
The term "early LVT" has been proposed when considering the time horizon since the onset of MI. It is detected during the initial hospitalization or within 7 days of the onset of MI. Late LVT is usually diagnosed within 1-3 months of MI.
In a study by Osherova et al., early thrombus was detected in 6.2% of patients (40/642 patients) and late thrombus in 15% (96/642 patients). However, only patients treated with primary PCI were included in this study; patients after thrombolysis and conservative therapy were excluded. The incidence of LVT was not significantly different when comparing patient subgroups, but mortality was lowest in patients treated with primary PCI. The above can be explained by some of the limitations of the above study, such as selection bias for patient grouping, i.e. indication of primary PCI in higher-risk patients, as well as different therapeutic strategies among groups, especially longer anticoagulation times in conservatively treated patient 7 . A recently published study by Maniwa et al. reported the incidence of ventricular thrombi diagnosed by echocardiography, ventriculography and magnetic resonance imaging (MRI) of the heart as 5% (92/1850) of patients after a recent first MI (ref. 11 ). A lower incidence of LVT was described by Tiffany et al., where contrast-enhanced echocardiography (76% of patients) was used to detect LVT. LVT was detected in 1.6% (28/1698) of patients, but this finding can be interpreted by the focus on the entire population of patients with STEMI in all localisations, who were examined only on the second day after MI, without the possibility of detecting thrombi formed later 18 . In a meta-analysis that analysed the incidence of LVT in STEMI patients in the primary PCI era, 2.7% of patients had LVT in STEMI of all localizations, but LVT occurred in 9.1% of anterior wall STEMI patients. Furthermore, an inverse relationship was observed between the size of the patient sample and the incidence of LVT. The incidence of LVT was higher the lower the number of patients evaluated in the study (<100). The incidence of LVT in anterior wall STEMI was 7.5% following the exclusion of studies with a low number of evaluated and monitored patients. The time window for LVT detection was 3 to 90 days after the onset of MI. No decrease in LVT incidence was found in newer papers when comparing studies according to the date of their publication 19 . The incidence of LVT was 8% in studies following the first acute STEMI (all localizations) where cardiac MRI was used to detect LVT (ref. 8, 20 ).
Pathogenesis and predisposition to LVT development
The combination of blood stasis, endothelial damage and hypercoagulation is well known as Virchow's triad and predisposes to thrombosis development in-vivo. The Virchow's triad is originally associated with development of deep venous thrombosis, but these three predisposing factors can also be identified in ventricular thrombus formation after acute MI, particularly in transmural MI in the area of the significant coronary artery. The disorder of regional kinetics, akinesia and dyskinesia, the pres- A B ence of LV aneurysm, or mechanical complications with covered rupture and pseudoaneurysm formation of LV lead to blood stasis, which can sometimes be recognized echocardiographically as a spontaneous echocontrast (so called smoke phenomenon) in the LV cavity. Prolonged myocardial ischaemia leads to endocardial damage resulting in an inflammatory response and in a hypercoagulable condition caused by the release of prothrombogenic factors such as fibrinopeptide A, von Willebrand factor (vWF), prothrombin and decreased levels of enzymes responsible for vWF removal (ADAMTS13) (ref. 6 ). LVT usually occurs in irreversibly damaged infarctions and non-viable LV segments 21 .
The thrombus may develop early in the first 24 hours after MI. According to Shacham et al., up to 61% of all early thrombi are formed during this time and with 90% of thrombi are being formed within 2 weeks of MI (ref. 16 ). However, it should be noted that the so-called late LVT may have slightly different pathogenesis from that of early thrombi, potentially mainly depending on persistent systolic dysfunction of LV, however specific data is not available. In a control contrast-enhanced cardiac MRI study in the 4th month after STEMI, LVT was detected in 6.2% of patients (12/194 patients), while 8.8% (17/194 patients) had early thrombi 20 . A spontaneous or anticoagulantinduced thrombus resolution is more common in apical akinesia, but worse in apical aneurysm or dyskinesia 22 .
Rupture of the free left ventricular wall is a mechanical complication of MI with a dramatically poor prognosis and occurs in approximately 1-6% of all MI patients. A lower overall incidence of this mechanical complication of MI can now be expected given the fact that most of this data comes from an era where the treatment of acute MI was predominantly pharmacological. Although the clinical picture is usually very dramatic, in some cases acute cardiac tamponade does not develop and the rupture of the heart wall is covered by surrounding pericardium, partially scarred tissue or thrombus, resulting in the formation of a pseudoaneurysm communicating with the left ventricle cavity. Unlike a true aneurysm, the wall of a pseudoaneurysm is not made up of myocardium or scar, but of surrounding tissues. This is a very rare complication that is reported in approximately 0.2% of all MI patients. The most common forms of clinical manifestation of pseudoaneurysm are signs of heart failure (36%), chest pain (30%) and exertional dyspnoea (20%). Sudden death is the first symptom in about 3% of cases with only about 12% of patients being asymptomatic at the time of diagnosis. Rare clinical manifestations include cardiac arrhythmias or a stroke with systemic embolism. Most patients are admitted to hospital for 3-80 days after the previous MI. The risk of rupture of an already diagnosed pseudoaneurysm exceeds 45%, while the mortality of individuals indicated for surgery does not exceed 10% compared to 48% mortality in the conservatively-managed group. Systemic embolism occurs in the cerebral circulation in 1-2.5% of patients with acute infarction, as a result of thrombus formation within 1 month, half of which occurs during the first 5 days. The risk increases depending on regional and global systolic dysfunction of the left ventricle. The identification of independent risk factors for LVT development after MI defines better the groups of highrisk patients for the development of this complication. This can lead to a modification of the diagnostic algorithm and potentially enable early modification of antithrombotic therapy with the aim of primary prevention of clinically silent or manifest SE. It is evident from the available studies that LVT is most common in STEMIs originating in the perfusion territory of the left anterior descending artery (LAD) (ref. 8, 17, 18 ). In the vast majority of cases, the MI affects the anterior wall 19 . Patients have a larger infarct size and cardiac MRI detects microvascular obstruction more frequently 20 . Another predictor of LVT development is LV systolic dysfunction, usually defined by a decreased LV ejection fraction (EF) below 40% and the development of LV aneurysm with typical dyskinesia of apex and adjacent parts of the LV (ref. 5, 16 ). However, in a large-scale echocardiographic study by Weinsaft et al., severe systolic dysfunction of the LV (LV EF <30%) was not a necessary precondition for LVT and only one quarter of all LVT cases developed in severe LV systolic dysfunction. This may indicate that the severity of the apical kinetics disorder determined e.g. by the wall motion score in the apical segment, may be a more important predictor of LVT development after MI than the global LV systolic function evaluated based on LV EF (ref. 8 ).
Other predictors are longer time to successful reperfusion (time from the onset of symptoms to PCI), incomplete revascularization and post-PCI TMII flow score 1, which are generally parameters associated with the extent in size of the resulting infarct 5, 16 . The risk of LVT can be inferred from the laboratory biomarker values of myocardial damage. Patients with anterior STEMI and creatine kinase (CK) levels higher than 4.912 U/L are at a 12x higher risk of developing LVT (ref. 17 ). Elevation of D-dimers (cut-off 1.53 mg/L) is associated with a higher risk of LVT and these elevated values are probably caused by prothrombogenic alterations induced by myocardial necrosis. Another predictor of LVT formation may be the SYNTAX score (29.5 cut-off) (ref. 5 ). There was no association between LVT development and atherosclerosis risk factors, comorbidities including atrial fibrillation or carotid stenosis and peripheral artery disease. Furthermore, no difference was found in the CHA 2 DS 2 -VASc score between the LVT and LVT-free groups 11 .
The identification of reliable predictors of LVT development in patients after MI remains a challenge. 
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Risk of systemic embolism in patients with LVT
The incidence of clinically manifest SE in LVT patients in the pre-thrombolytic era was reported to be in the range of 10% to 35%; in the thrombolytic era 2-3% (ref. 6, 23 ). According to a meta-analysis involving 856 patients after anterior MI, the presence of LVT was associated with an approximately 5-fold higher incidence of embolic events 24 . However, this analysis was performed prior to the introduction of PCI as the dominant reperfusion therapy and prior to the routine use of dual antiplatelet therapy (DAPT) after MI. There is limited evidence for the risk of clinically manifest SE in patients with LVT after MI in the era of primary PCI.
In a recent study by Maniwa et al. in patients after the first MI (both non-STEMI and STEMI), clinically apparent SE occurred in 3.6% of the study population (66/1850 patients). SE occurred in 16.3% (15/92 patients) of subjects with a proven thrombus, and in 2.9% (51/1758 patients) of subjects without the evidence of left ventricular thrombus during the follow-up period of 5.4 years. In this study, the hazard ratio (HR) for SE was also determined between the groups of patients with/without atrial fibrillation (AF) and/or LVT compared to the underlying risk group -i.e. without LVT and without AF. HR for SE was significantly higher in patients with LVT/without AF (HR 5.2) and in patients with AF/without LVT (HR 3.2). Thus, LVT development was associated with even higher SE risk than AF itself, with the highest HR in the AF/ LVT group (HR 15.0) (ref. 11 ).
Contrary to that, Delewi et al. observed a relatively benign course, with no stroke reported in patients after acute STEMI complicated by LVT, regardless of the type of antithrombotic therapy (DAPT vs. triple therapy). LVT was diagnosed using contrast-enhanced cardiac MRI and patients underwent successful PCI revascularization. However, the exclusion criteria for high-risk patients (haemodynamically unstable, creatine kinase elevation, after PCI failure) were relatively extensive in this study 20 .
It is likely that the shape, motility and appearance of the thrombus during echocardiography or other im-aging (MRI) may affect the risk of SE, where mobile, echolucent and protruding thrombi may predispose to this complication. Organized, sessile thrombi with limited mobility have been shown to be of lower risk, but specific data is lacking 25, 26 . It is interesting to compare the risk of SE in patients with chronic heart failure, where the incidence of apparent SE in clinically stable patients is only 1-3%, even in patients with severe systolic dysfunction and echocardiographic evidence of intracardiac thrombus [27] [28] [29] .
DIAGNOSIS
The basic examination and screening method for LVT detection is echocardiography, which is performed as a standard part of the diagnostic management in patients after acute MI. Echocardiographically, a ventricular thrombus is defined as an echodense mass, sessile to a portion of the myocardium with abnormal kinetics (akinesia or dyskinesia), which is distinguishable from the adjacent myocardium and has a distinct interface between thrombus and blood in LV. It should be detected in at least two echocardiographic projections, preferably also from two acoustic windows 30 . LVT after acute MI is most often localized in the LV apex area and does not infiltrate the free wall of LV (as opposed to tumours), whereas up to 20% of LV thrombi in chronic heart failure may form in a non-apical position 8 . Morphologically, sessile or protruding thrombi can be described, with smooth or irregular contours. The appearance of the thrombus can vary and depends on its age. Early thrombi are echolucent, more mobile, and protrude more often into the LV cavity. Older thrombi usually have a smooth surface, echogenicity similar to liver tissue, and may be organized to some extent, including calcification. Thrombi usually have a higher echodensity than the adjacent myocardium and their contour is distinguishable from the contour of the endocardium.
Although echocardiography is a very useful imaging method for LVT detection, especially because of its wide availability, relatively low time demands and high mobil- ity of the device which allows for bed-side examinations in critically ill patients, it is limited in the detection of ventricular thrombi. Compared to the reference imaging method, i.e. the contrast-enhanced cardiac MR with delayed enhancement (DE-CMR) of myocardium phenomenon, the diagnostic accuracy of echocardiography without the use of a specific contrast agent with the possibility of left ventricular opacification in the detection of ventricular thrombi is relatively limited, with a sensitivity of 35%, specificity of 98%, positive and negative predictive values of 67% and 94%, respectively. Contrast-enhanced echocardiography increases the sensitivity from 33% to 61% and specificity from 98% to 99% (ref. 8 ). The suboptimal sensitivity of echocardiography may be caused by the difficulty in differentiating a LVT from cardiac trabeculae or other muscle structures. Contrast-enhanced echocardiography helps differentiate these structures -after contrast media administration, LVT looks like a defect not filled by contrast separated from the myocardium, while spontaneous echocontrast (smoke) and muscle cardiac structures are hidden by the contrast. Concentric echoes in the apical projection area of the scanned sector may sometimes be the source of a false diagnosis of a thrombus in the LV apex -the near field artefact. Therefore, it is recommended to use the maximum possible probe frequency and decrease the depth of the examination field. Weinsaft et al. evaluated the regional LV kinetics according to a 17-segment model with a 5-point scale myocardial contractility evaluation. Due to the predilection of LVT development after MI, for the LV apex (94% of all thrombi developed apically in this study), they focused on assessing the so-called wall motion score in this area (total of 5 segments). In apical wall motion scores of 5 in non-contrast echocardiography or 7 in contrast-enhanced echocardiography, a sensitivity of 100% was achieved as well as a negative predictive value and specificity of 61% and 68%, respectively. In view of the high negative predictive value, up to 56% or 63% of patients could avoid further testing with DE-CMR and the determination of apical wall motion score would reduce the number of patients indicated for this examination. Thus, it would be a useful tool for the effective stratification of patients into risk groups where DE-CMR is really necessary to detect LVT. It should be noted that the determination of this score is quite dependent on the subjective assessment of the investigator. Therefore, other parameters are sought after, which would be more independent of the investigator's subjective assessment.
A promising echocardiographic method in this issue could be myocardial deformation analysis (speckletracking echocardiography). After a routinely performed 2D echocardiography with the acquisition of the necessary projections, it is possible to evaluate the necessary parameters using specialized software (post-processing). In this way, it is possible to determine the regional or global 2D longitudinal strain of LV (GLS), which reflects regional kinetics disorders and assesses global systolic function of LV using myocardial deformation rate (strain -%). Certain levels of myocardial strain may be associated with a higher risk of LVT development and may help to better define the group of patients indicated for DE-CMR. Determination of regional (apical) strain may be more accurate than the determination of the apical wall motion score. In myocardial deformation analysis in patients after anterior STEMI, both GLS and apical strain were approximately 2-fold lower in patients with LVT compared to patients without 31 .
The use of oesophageal echocardiography (TOE) in the diagnosis of LVT is problematic, namely due to a worse visibility of LV apex. Moreover, it is a semi-invasive method with worse subjective tolerability. Improved apical imaging is achieved by using a deep transgastric projection or by using a 3D probe, which is not available in all centres 26, 32 . The reported TOE sensitivity and specificity are 40% and 96%, respectively 33 .
Cardiac computed tomography (CT) has comparable sensitivity and specificity to B-mode transthoracic echocardiography, but is associated with increased exposure to ionizing radiation and intravenous contrast (CT contrast) with the potential risk of nephrotoxicity or allergic reactions. Tissue differentiation is also worse with CT when compared to CMR, therefore, the role of CT is limited in LVT detection and its use is not widespread for this indication 6 . The gold standard and reference method in LVT detection is DE-CMR, which defines LVT in the T1 sequence as a hyposignal (dark, avascular) mass surrounded by hypersignal structures such as intracavitary blood and infarction focus with late gadolinium enhancement. LVT must be distinguished from microvascular obstruction in a heart attack, which is also seen as a hyposignal mass (dark area) (ref. 34 ). In a study by Srichaie et al., the sensitivity and specificity of DE-CMR for the diagnosis of LVT was compared with TTE and TOE in 361 patients with coronary artery disease prior to cardiac surgery (left ventricular reconstruction). Out of these, 160 completed all 3 examinations prior to surgical or pathological confirmation of the presence or absence of LVT. DE-CMR for LVT detection in this study had a significantly higher sensitivity and specificity (88% and 99%, respectively) than TTE (23% and 96%, respectively) or TOE (40% and 96%, respectively) (ref. 31 ). However, CMR is not suitable as a screening method in all STEMI patients, especially because of its limited availability, long duration and high cost. Thus, echocardiography is the dominant tool in LVT diagnostics.
TREATMENT AND PREVENTION
In the era of primary PCI, patients after MI usually use DAPT, i.e., acetylsalicylic acid (ASA) and a P2Y 12 receptor inhibitor, for a period of time appropriate to the risk of bleeding, usually for 1 year. Subsequently, ASA therapy is continued for a longer time. There is only a small number of studies on patients after an acute MI complicated by LVT that could determine the optimal length and strategy of antithrombotic therapy to prevent SE while minimizing the risk of bleeding events.
According to the AHA/ACC guidelines, oral vitamin K antagonists (warfarin) together with DAPT are recom-mended for STEMI patients for at least 3 months; possibly longer if there is no increased risk of bleeding and thrombus resolution was incomplete (class IIa recommendation, level of evidence C). In addition, preventive administration of warfarin with DAPT (class IIb recommendation, level of evidence C) can be considered for anteroapical akinesia or dyskinesia 10 . It should be noted that these guidelines are based on very limited evidence. Based on the recently published European Society of Cardiology (ESC) guidelines from 2017, anticoagulant therapy is indicated for 6 months after the diagnosis of MI and is further adjusted based on the finding of thrombotic residues and the occurrence of bleeding complications (class IIa recommendation, level of evidence C) (ref. 9 ).
In the study of Maniwa et al., SE occurred in 53% of cases after 6 months. Therefore the authors recommend anticoagulation for more than 6 months in case of the persistence of the thrombus. In this study, groups of patients with confirmed LVT managed with warfarin together with DAPT (triple therapy) with the time in the therapeutic range (TTR) of >50% were compared with a group of patients with TTR <50%; the effective therapeutic range was defined by somewhat lower INR values 1.6-2.6. Only one embolic event occurred in the TTR >50% group, while 9 embolic events were reported in the second group with TTR <50%, with no significant difference in the incidence of major bleeding events (9% vs. 8%). Thus, appropriate anticoagulant therapy with adequate INR values is expected to reduce the risk of embolic events without increasing the incidence of severe bleeding, with a total incidence of severe bleeding events in this study of 1.2% per year 11 .
More data on the risk of bleeding complications associated with triple therapy have been analysed in patients with AF who have undergone PCI. In a systematic review and meta-analysis, Andrade et al. states that the risk of haemorrhage following PCI was 2.4% in the first 30 days after the procedure and 4.6% within 6 months with triple therapy 35 . The incidence of bleeding was 3.3% in the PIONEER AF-PCI study involving 2,124 patients 36 . In the WOEST study (573 patients), the risk of moderate to severe bleeding (as defined by GUSTO) after 1 year was 12.3% (ref. 37 ). However, effective warfarin anticoagulation was defined by therapeutic INR values ranging from 2 to 3 and TTR >65% in these studies.
The tactic of the primary preventive antithrombotic strategy is not yet fully understood. In patients with AF, triple therapy has been shown to provide prophylaxis of serious cardiovascular events and reduce all cause mortality 38, 39 . This benefit of triple therapy has not been proven in LVT after MI. On the contrary, the risks associated with this medication seem to prevail. In a meta-analysis published in 2017 (including 4 studies), Moulson et al. analysed the effect of warfarin administration in patients with anterior MI, kinetics disorders and reduced LV EF (LV EF about 40%). When comparing triple therapy groups of patients (347 patients) to patients with usual therapy after MI, i.e. DAPT (526 patients), there was no significant difference in stroke incidence or mortality, while the incidence of severe bleeding was 2.5 times higher in the patient group with triple therapy 13 . Le May et al. investi-gated the effect of prophylactic warfarin administration in patients after anterior MI treated with primary PCI in echocardiographically detected apical akinesia or dyskinesia. The 460 patients were divided into two groups: 131 patients were on warfarin therapy, 329 without warfarin -the vast majority of patients (more than 97% in both groups) used DAPT; the therapeutic range of INR was 2-3. There was a significantly higher incidence of NACE (net adverse clinical events) in the group of patients using warfarin -14.7% vs. 4.6%. NACE was defined as a composite endpoint including mortality, cerebrovascular accident (CVA) (especially haemorrhagic), reinfarction and severe bleeding 180 days after MI. There was a statistically significantly higher mortality of 5.4% vs. 4.6%, CVA 3.1% vs. 0.3% and severe bleeding 8.5% vs. 1.8% (ref. 13 ). Thus, there is no evidence of a benefit in the form of reduced mortality or CVA incidence, but the incidence of severe bleeding may increase. Therefore, the authors of these recent studies do not recommend the prophylactic administration of warfarin in triple therapy (at INR 2-3), even in high-risk patients with anterior STEMI with reduced LV EF and abnormal apical kinetics.
Regarding the type of the anticoagulant drug used, available literature provides data on the better safety profile of DOAC used in the indication of non-valvular AF after PCI as part of the triple therapy in terms of overall reduction in mortality and relative risk of major bleeding 40, 41 . The possibility of LVT treatment with DOAC is not mentioned in recent guidelines, as there is not enough evidence to consider DOAC in this indication. The role of reduced doses of DOAC together with DAPT has been studied in particular in AF patients (e.g. RE-LY trialdabigatran 2x110 mg) and has shown non-inferiority to warfarin, along with a reduction in the incidence of major bleeding events and should be also considered as the primary treatment option in combination with antiplatelet therapy [42] [43] [44] . Extrapolation of the results of multicentric trials with DOAC (PIONEER AF-PCI, REDUAL-PCI, AUGUSTUS, ENTRUST AF-PCI), which included predominantly patients with non-valvular atrial fibrillation after primary PCI, could guide the treatment or prophylaxis of LVT after MI, until further research in this area is carried out 45, 46 . Thus, reduced doses of DOAC may potentially reduce bleeding complications in this indication. It is therefore necessary to carry out other prospective multicentric studies to confirm or disprove this potential benefit of DOAC treatment.
CONCLUSION
LVT in the modern PCI era continues to be a serious complication of myocardial infarction, predominantly in the anterior wall. Echocardiography is the basic screening method for the detection and stratification of patient groups with the highest risk of LVT formation. Cardiac MRI provides the highest sensitivity in LVT diagnosis, but it is not suitable as a screening method. Combination antithrombotic therapy, with warfarin anticoagulation together with DAPT, is necessary to reduce the risk of SE and prevent ischaemic stroke in patients with already diagnosed LVT after acute MI. Prophylactic administration of warfarin in high-risk groups of patients did not result in reduced mortality or morbidity -on the contrary, the risks associated with this treatment outweighed the benefits. The potential benefit of DOAC in reducing the incidence of apparent SE and in particular the reduction of bleeding complications in this indication have not been sufficiently studied. DOAC should not be administered based on the applicable guidelines and further prospective multicentric studies on this matter should be undertaken.
Search strategy and selection criteria
Our research strategy was aimed at evaluating studies focused on development of the left ventricular thrombus as complication of myocardial infarction, its diagnosis and treatment. Scientific articles from the period 1980 to 2018 were searched using the PubMed and SCOPUS databases. Search terms included: left ventricular thrombus, myocardial infarction, systemic arterial embolism, stroke, therapy, diagnosis. Only English language papers were reviewed.
